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GENERAL INFORMATION 


This report summarizes the work completed on the hydrology 
within the Santa Clara Valley Water District's South Flood 
Control Zone. Presented in the report are recommended design 
flows for Llagas and Uvas Creeks and each of their respective 
tributaries. They are divided into several hydrologic studies 
each containing a table of contents, a general information about 
the physical and hydro-meteorological features of the basin, and 
a discussion of the procedures followed. This last item includes 
the analysis of recorded data, as well as recorded and 
reconstituted data. It also includes a comparative analysis of 
the regional and site specific statistics. 

The choice of the final design flows is based on findings 
from the above results. It is the intent of this report, as 
well as other similar reports, to present a documentation of 
the hydrologic assumptions ma.de together with the steps taken 
in the mathematical calculations. Each creek was originally 
treated separately. Inasmuch a.s the study has been combined in 
terms of flood control zones, some redundancy is to be expected. 
The following is a list of the tributaries analyzed in 
these studies; 
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Llagas Creek Hydrology 

Alamias Creek 

Church Creek 

Corralitos Creek 

Day Creek 

Dexter Creek 

Edmundson Creek 

E. Little Llagas Creek 

Foothill Creek 

Jones Creek 

Lions Creek 

Live Oak Creek 

Llagas Creek 

Machado Creek 

Uvas Creek Hydrology 

Bodfish Creek 
Croy Creek 
Gavilan Creek 
Little Arthur Creek 


Madrone Channel 

Maple Creek 

Miller Slough 

Ortega Creek 

Panther Creek 

Princevale Drain 

Ronan Diversion 

San Martin Creek 

San Ysidro Creek 

Skillet Creek 

Tennant Creek 

West Branch Llagas Creek 

West Little Llagas Creek 

Tar Creek 
Tick Creek 
Uva.3 Creek 
Whitehurst Creek 
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SUMMARY OF METHODS AND PROCEDURES 

General 

The District has established its flood protection criterion for watershed 
areas greater than four square miles based on flows which has a 1% chance of 
being equaled or exceeded in any one year. For watershed areas between one 
and four square miles the criterion is the 2% flood and for watershed areas 
between 360 acres and" one square mile it is the 4% flood. 

The accompanying reports represent the 1977-78 update of the design 
flood flows for use in the design of flood control facilities in Santa Clara 
County. They present documentation for the calculation of the 1% and 10% 
design flood flows. Other design values (2% and 4%) are not presented herein; 
they could be obtained upon request. These values were calculated using the 
District’s methods and procedures as augmented and modified by the recommenda¬ 
tions of the panel of expert hydrologists* convened to review the methods in 1976 
(Ref. 8). It was assumed in the derivation of. these design flows that the channel 
system is free from major constrictions or significant flood storage (reser¬ 
voirs are handled separately) and that the floodwaters at the design level are 
completely contained within channel banks or relatively narrow floodway limits. 

The District's method of determining the design peaks and volumes of 
floods utilized all available sources of information to derive the most 
accurate values possible. In general, this method began with the use of 
Regional Regression Equations to compute peaks and volumes. These peaks and 
volumes were compared with the results of an analysis of reliable recorded 
streamflow data when such exist. The values were also compared with the 

*The panel members were Leo Beard, Dave bawdy,' Neil Grigg, Douglas L. James 

and Vujica Yevjevich. Their report, "Review of Basic Hydrology Methodology 
for Flood Control" Santa Clara Valley Water District, 1976, is available from 
the District library. 
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results of a rainfall-runoff model before the final "design flow" classifica¬ 
tion is given. Where design flows are presently affected by reservoirs or 
by urbanization, special analyses accounting for their effects were performed. 
Finally, the design flows were compared with the results of other studies and 
with previously determined design flows. The results of such comparison are 
useful to further define the design values. 

Hydrographs were, derived utilizing the Corps of Engineers 1 standard 
project storm and the Clark Synthetic Unit Hydrograph technique. The peaks 
and volumes of these hydrographs were then adjusted to agree with those 
values derived from regional or local statistics. The flood hydrographs 
obtained this way are considered representative for use in the design of most 
flood control facilities. However, where flood traps (small volume peak 
skimmers) are being considered, a sensitivity analysis of the design relative 
to hydrograph shape should be conducted. 

Following is a more detailed disucssion of these methods. Full documen¬ 
tation of the analyis of each stream is available in separate reports. 

Regional Regression Analysis 

The backbone of the District’s hydrology is the application of the 
Regional Regression Equations (1976) for the determination of flood peaks and 
volumes. These equations were obtained by analyzing recorded streamflow 
data (peak flows and their respective volumes) from stations within and out¬ 
side the District. The data were correlated, expanded, and the resultant 
statistics adjusted to obtain the dependent variables (mean, standard devia¬ 
tion, and 1 % flow). These statistics were then regressed to the physical 
characteristics of their respective basins (independent variables) by means 
of a . mathematical process called Multiple Linear Regression. The regression 
equations chosen had minimal standard errors of estimates and maximum 
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determination coefficients. These equations are applicable to all unurbanized 
locations within the District to generate statistics for the determination of 
design flood peaks and volumes. 

Gaged and Ungaged Locations 

At gaged locations the statistics from the regression equations were 
compared with the site-specific statistics obtained from recorded data when 
such data were usable. The statistics from recorded data were obtained using 
the methods presented in the Water Resources Council Bulletin #17 (Ref. 2). If there 
were significant differences between the regional and site-specific results, 
then new statistics (weighted with respect to their respective standard errors) 
were calculated. These statistics, together with a Pearson Type III distri¬ 
bution a -0.6 regional skew coefficient or a weighted one, were used to 
determine the frequency regime. 

At ungage.d and rural locations, the results of the regression equations 
are considered to provide the best'available information and, hence, are to be 
used for analysis and design. 

Techniques Used for Developing Flood Hydrographs 

Pattern runoff hydrographs are obtained from rainfall using Clark’s 
Synthetic Unit Hydrograph method (as developed by the Corps of Engineers' 

HEC-1 computer program). This rainfall runoff transformation involves the 
determination of loss rates, synthetic unit hydrograph parameters, spatial 
distribution of rainfall over the watershed and temporal distributions of 
rainfall rates within one storm. The first two items are usually obtained 
from projections of optimized results of recorded rainfall and its respective 
runoff data. The averaging of rainfall over the basin is usually done by 
the regular Theissen weighing operations. The temporal distribution is 
determined generally by using the Corps of Engineers' Standard Project Storm 
for Northern California. 
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If the peaks and volumes of the pattern hydrographs obtained are 
drastically different from the regional or site-specific results, then the 
reasons were investigated and, if justified, further adjustments were made. 

In this study, the rainfall-runoff-generated peaks and volumes are found to 
generally agree with regional or statistical values when average rainfall 
and area configurations were present. To avoid the uncertainties inherent 
in the rainfall-runoff transformation, the peaks and volumes generated from 
this transformation are balanced by regional values. 

The balanced hydrographs obtained above are then combined with other 
hydrographs and routed downstream. The routing was done using linear methods 
(e.g., Muskingum by computing k when x = 0) if routing through channel system, 
or nonlinear methods (modified Pulse) if significant storage is available. 

Rainfall distribution, time of concentration and the various routing 
operations are the items that define the shape of pattern hydrographs, with 
rainfall distribution being the foremost. The effect of the shape of these 
hydrographs, given constant peaks and volumes, may become significant when 
flow trapping is being considered as a flood protection measure. An in-depth 
analysis of the shape was not attempted as a part of this work. 

Regulated Watersheds 

In regulated watersheds, regulated by reservoirs, the design flows are 
assumed as inflows to the reservoirs. The initial storage levels of the 
reservoirs that coincide with the design flows of certain frequencies are 
computed from the stage-duration frequency (S.D.F.) analysis of daily 
recorded reservoir volumes. The Corps of Engineers' Coincidental Frequency 
Analysis (discussed in Leo Beard's "Statistical Methods") procedures were 
used to solve this compounded probability problem. At most reservoirs, the 
S.D.F. curves after 1968 were used because, since that time, the reservoirs 
have retained more water in storage longer to enhance recreation. 
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Urban Hydrology 


The above procedures are applicable mainly to rural watersheds. For 
urban watersheds, the methodology changes and the regional regression equations 
do not apply. 

Urban hydrology deals with the effects due to two major changes in the 
watershed, namely: 

1. Increased imperviousness 

•• • ' 

2. Channelization 

The increase in imperviousness is caused by rooftops, streets, parking 
lots, driveways, and other man-made ground surface cover. Channelization 
includes the flow of water in gutters, storm drains, improved channels, etc. 

An increase in the imperviousness tends to reduce the loss rates and increase 
the runoff volumes and peaks, while channelization may either increase or 
decrease the peaks. It depends on the magnitude of the flood and the storage^- 
discharge capacity of the various channels or storm drain systems that carry 
the flood. 

To determine the effect of increased imperviousness, the urban area of 
every watershed was divided into subareas tributary to the major storm drains. 
These subareas are then transformed into equivalent rectangular subareas where 
the length is equal to the length of an equivalent street. The ratio of 
imperviousness (which is a measure of land use) is then used to subdivide 
this equivalent subarea into two sub-subareas of pervious and impervious parts. 

In order to calculate the separate inflow hydrographs from the two sub¬ 
subareas , the unit hydrograph procedure was employed using separate times of 
concentration for both the pervious and impervious parts. The routing 
coefficient is calculated from the length and width of these areas. The loss 
rates, which are the third set of parameters needed for the computation of 
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the one percent flood hydrograph, are assumed to be 30 percent for the pervious 
part and five percent for the impervious part. Since most of the floodwater 
from urban areas is conveyed to flood control channels by the storm drain 
system, these hydrographs are routed through the storm drain system utilizing 
the modified Pulse routing method. This routing requires storage-discharge 
curves for the system of streets, gutters, manholes, and storm drains. Two 
actual urban areas, one of low-density residential and another of high-density 
residential and commercial, were used to develop equivalent generalized storage 
facilities and storage-discharge curves. The resultant curves were transformed 
to reflect unit areas, and then compared with each other. Since the two curves 
are very similar, an average smooth curve was chosen and used. 

Because most of the urban area in Santa Clara Valley is in the flatland 
and similar storm drain design criteria were used throughout, it is assumed 
that the unit storage-discharge curve that was obtained from the above study 
is applicable to all the urban areas in the Valley. 

The above method is detailed in a paper presented before the National 
Symposium on Urban Hydrology in 1976. 

Upper 80 Percent Confidence Limits 

As a District policy, the upper 80 percent confidence value for the 1% 
design flow rate is used as one input to define freeboard criteria. It is 
defined as the value at which there is a 90 percent chance that the design 
flow is equal to less than the given value. It relates to the standard errors 
associated with the statistical inferences of information about populations 
from very limited samples. These values are calculated using the Non-Central 
Student "t" Distribution as shown in the Water Resources Council Bulletin #17. 
Previous Studies and Coordinated Results 

As a part of the design flood flow determination procedure, all avail¬ 
able hydrologic analyses done on any watershed were reviewed and considered. 
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These previous analyses were sometimes the result of an in-house effort and 
other times the result of efforts of other agencies. 

Because of the nature of random events, especially in the case of small 
samples, the results obtained from previous analysis were not necessarily 
congruent with the new values. Therefore, an in-depth search of the adequacy 
of the various results and methods involved was done. 

As a result of this study, some of the adopted values were supported not 
only by District-developed methods and techniques but also by those of the 
Corps of Engineers and others. 

Further Information 

The attached information is only a summary report of that available. 
Additional information, available upon request from the Hydrologic Library, 
is listed below: 

1. Hydrographs, either plotted or numerical, at all locations. 

2. Runoff from intermediate areas such as urban runoff. 

3. Recorded streamflow data at most gaged locations. 

4. Stochastically estimated data at most gaged stations. 

5. A full spectrum of statistical analysis of the above data which 
include the investigation of outliers, the incorporation of historic flows, 
and the adjustment of statistics and probabilities. 

6. Statistical analysis of rainfall data on all gaged locations. 

7. Complete descriptions and documentation of computations done for 
other streams in the County. 

8. Other supporting documents of the methods like the 1976 Panel of 
Experts Report, the 1976 Regional Regression Study, Paper on Urban Hydrology 
and Reports by Zone, discussing the hydrology in detail. 
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GENERAL INFORMATION 


Llagas Creek drains part of the southern Santa Clara Valley 
from Chesbro Dam to the Pajaro River. The watershed (Figures 1-1 
and 1-2) is approximately 14 miles long by 6 miles wide and is 
roughly bisected along its length by Highway 101. Urbanization 
in the northern half of the watershed is centered at Morgan Hill 
while urbanization in the southern half is concentrated at Gilroy. 
Llagas Creek flows in a generally southeasterly direction while its 
tributaries flow into it from the Santa Cruz Mountains to the west 

and from the Diablo Range to the east. 

The average slopes of these tributaries range from 50 to 

600 feet/mile. The slope of the valley floor is roughly 
constant at 15 feet/mile. The existing capacity of the channel 
varies from about 200 cfs at the confluence with small tribu¬ 
taries to about 16,000 cfs at the pajaro River confluence. 

Climate and Hydrologic Characteristics of the Basins 

The Llagas Basin has warm, dry summers and mild winters. 

The wet season lasts from October to May, but the majority of 
the precipitation occurs from December through March. The west 
side of the study area receives a mean annual precipitation which 
varies from about 18 inches to about 45 inches. The majority of 
the east side area receives a mean annual precipitation of about 
18 inches. The distribution of vegetative cover follows the mean 
annual precipitation pattern. It ranges from forest cover on top 
of the Santa Cruz Mountains, where rainfall is highest, to pasture 
land at lower elevations. 
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DISCUSSION OF PROCEDURES 


Basin Characteristics and 1% Regional Flows 
The Llagas Creek Watershed was divided into two major water¬ 
sheds, Llagas rural, which includes subareas A, B, C, E... 0, Q, 
S, T, U, V; and Llagas urban, which includes subareas D, P, and 
R (Figures 1-1 and 1-2). Urban subareas comprise less than 10% 
of the entire watershed area and their effect on the flow regime 
is minimal. Yet urban areas were treated based on District's 
method of urban hydrology. The partial list below considers only 
typical rural subareas and their basin characteristics. 


Location 

Sub- 

Areas 

Drainage 

Area (Sq.Mi.) 

M.A.P. 

(in.) 

2 L '*' S 1/2 
(mi /ft/ft 7 ) 

T c 

(Hrs.) 

Llagas Creek 

U/S Chesbro Res. 

A 

19.2 

33.0 

781.3 

3.9 

Llagas Creek U/S 
Machado Creek 

B i 

3.35 

26.6 

68.6 

1.60 

Llagas Creek U/S 

E. Little Llagas Crk. 

F 

2.24 

22.0 

137.0 

2.8 

Corralitos Creek 

U/S Tennant Creek 

H 2 

1.27 

17.5 

13.3 

.4 

Skillet Creek U/S 

Rucker Creek 

K 1 

1.31 

18.0 

34.1 

.9 

West Branch Llagas 

Crk. U/S Lions Crk. 

N 

5.91 

23.0 

385.2 

1.4 

Day Creek U/S 

Lions Creek 

°2 

.93 

22.5 

16.0 

.7 

Ortega Creek U/S 

Jones Creek 

T 1 

2.58 

15.5 

30.5 

.9 

San Ysidro U/S 

Jones Creek 

u 

4.26 

17.0 

88.6 

1.3 
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Recorded Data and Application of Regional Regression Equations 


Inherent in the District hydrology method are checking 
procedures that utilize additional data wherever available. 
Systematic records, historic data and stochastically-generated 
data are used. Following is a discussion of these procedures 
and their application to Llagas Creek. 

There is one streamgage (USGS #1535) in the 84.5 square mile 
drainage area of Llagas Creek downstream of Chesbro Dam. The 
gage is maintained by the United States Geological Survey and is 
located on Llagas Creek 0.3 miles downstream from Chesbro Dam. 
Chesbro Dam construction was completed in 1955, four years 
after the streamgage was installed, so that the gage record 
includes four years of unregulated flow. The mean of the recorded 
maximum annual flows for these four years compared favorably 
with the mean predicted by the 1976 regional equations. The re¬ 
sults are as follows: 


Yr. 

Recorded 

Q (cfs) 

Recorded 

Log Q (cfs) 

Recorded 

Mean Log Q/Q 

Predicted Mean 
Log Q/Q (cfs) 

1952 

2,760 

3.441 

2.949/890 

2.925/845 

1953 

1,500 

3.176 



1954 

609 

2.785 



1955 

249 

2.396 
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Figure 1-2 
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Further calculations of the statistics of the recorded data 
and adjustment of frequency statistics based on nearby streamgages 
of longer record were carried out, but were found to be unreliable 
due to the standard deviation's sensitivity to the short Llagas 
record and to the bias involved in the regulated recorded flow 
after the reservoir was built. However, the results above indi¬ 
cate that the prediction by 1976 regression is acceptable at the 
stream gage location. 
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Chesbro Reservoir Enlargement 


The existing Chesbro Reservoir serves primarily as a stor¬ 
age distribution facility and has a maximum conservation storage 
capacity of 7,500 acre-feet out of a total pool capacity of 8,086 
acre-feet. This dam was constructed in 1955 and has performed 
satisfactorily. According to the present schedule, bids will be 
requested for constructing the enlargement of Chesbro Reservoir 
to add 3,570 acre-feet of flood retention storage in early 1978. 

(Reference 4) The enlarged reservoir will not provide for any 
increase in the existing conservation storage capacity of 7,500 
acre-feet. The added surcharge storage will be used for flood 
mitigation. 

To assess the flood reduction obtained from the reservoir 
enlargement, this study provides flows with both the existing 
reservoir storage capacity and with the enlarged reservoir stor¬ 
age capacity. 

On one hand, flows obtained with the existing reservoir con¬ 
dition exclude planned diversions at West Little Llagas Creek up¬ 
stream of Llagas and at Ronan Diversion near Gilroy, and include 
only the existing storm drain configurations in Morgan Hill and 
Gilroy, These flows were basically used in the Federal Insurance 
Administration determination of flood plans. 

On the other hand, flows obtained with the enlarged reservoir 
include the two planned diversions, installation of planned storm 
drains in the Cities of Morgan Hill and Gilroy and completely con¬ 
tained flows within the banks of flood control facilities. The 
flows obtained based on the above stated conditions are recommended 
for District flood control design. 
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With 8,086 acre-feet as the full initial storage volume in the 
existing and enlarged reservoirs, the one percent flow rates 
for the existing reservoir are tabulated in Table 1-1 / and the 
one percent flow rates for the enlarged reservoir are tabulated 
in Table 1-t2. 

, XV- : 

Initial Reservoir Level - Coincident Frequency 

Chesbro Reservoir is operated as a water conservation faci¬ 
lity, but it provides incidental flood protection since it 
could be less than full when a large storm occurs, Even a 
full reservoir will attenuate a flood peak to some degree. 

Because there is a very good chance (more than 90%, Figure 1^3} 
that the reservoir would not be full at the time the design 
flows occur, it was necessary to determine an initial reservoir 
level which would account for the compounded probabilities 
between the incoming flood and initial storage. This would 
give a realistic value for an outflow which would have a 
percentage chance equal to that of the inflow. The procedure 
followed is documented in the Corps of Engineers 1 Statistical 
Methods In Hydrology . The results for Chesbro, considering 
storage data between 1963 and 1976, indicate that the initial 
existing and enlarged 1% reservoir storages should each be 

6,000 acre feet (74% of capacity). 

ks indicated in Figure 1-3, there is a slight trend in 
keeping the reservoir at higher storage elevations. The 1955- 
1976 curve shows that the reservoir was kept emptier than the 
curves generated from data after 1963. This later curve was 
used in the determination of coincidental initial reservoir 
storage. 
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PREVIOUS STUDIES 


In October 1974, the Santa Clara Valley Water District 
entered a contract to study the Soil Conservation Service Llagas 
Creek Watershed Work Plan Hydrology. Table 1—3 compiles the results 
that were obtained by the District in 1974 and 1977 and compares 
them with the SCS Work Plan results. Values from the U, S. Army 
Corps of Engineers (Reference 7) are also listed in the same table 
for comparison. 

The method that was used by the District in 1974 is essentially 
the same as that used in the current study, except that an earlier 
set of regional regression equations was used in the SCS review. 
These equations, developed in 1972, were used on Llagas Creek to 
balance the peak and 24-hour volumes of the hydrographs for all 
areas. No special urban analysis was undertaken at that time. 
Routing was done by the Muskingum method through the stream 
channels and by the modified Puls method through an assumed full 
reservoir. 

CONCLUSION 

This report is the summary of work completed in the study 
of the Llagas Creek Hydrology, The application of the 1976 
Regional Equations compares quite favorably with those developed 
by the Santa Clara Valley Water District’s 1974 review of the 
Soil Conservation Service Llagas Creek Watershed Work Plan 
Hydrology. 

After careful consideration, it is recommended that the 
flows derived using the 1976 Regional Regression Equations and 
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TABLE 1-3 

COMPARATIVE 1% DESIGN FLOWS - LLAGAS CREEK WATERSHED 
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including West Little 















a coincident frequency reservoir level be used for design 
purposes. 

The recommended 1% design flows are summarized in Tables 1-4 
and 1-5 for the existing and enlarged reservoirs, respectively, 
along with the 10% design flows in Tables 1-6 and 1-7 for the 
existing and enlarged reservoirs, respectively. For practical 
use, the values in these tables whould be rounded up to significant 
figures. A graphical representation of the frequency regime of 
Llagas Creek at Pajaro is shown in Figure 1-4. 
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TABLE 1-4 (Continued) 
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GENERAL INFORMATION 


Uvas Creek is approximately 26 miles long with its headwaters 
(Figure 2-1) in the Santa Cruz Mountains in southern Santa Clara 
County. It flows generally southeast to join the Pajaro River 
about six miles south of Gilroy. The creek drains an area of 
about 90 square miles. Basin elevations range from a little 
over 100 feet, mean sea level at the Pajaro River, to heights 
in excess of 3,000 feet in the upper basin. 

The Uvas Creek Basin is primarily mountainous, however, 
in the northeast portion of the basin, about one-fifth of the 
area is devoted to agriculture and orchards. There are no 
large urbanized areas in the basin. 

The study area is bounded on the north, west and south by 
the Santa Cruz Mountains and on the east by the Llagas Creek 
drainage basin. 

Climate and Hydrologic Characteristics of Basins 
The Uvas Basin has warm summers, when temperatures may rise 
above 100 degrees, and mild winters although temperatures may 
drop below 20 degrees for short periods of time. The main flood 
season for the Uvas Basin extends from November through April. 
About 93 percent of the precipitation occurs during these months. 
Statistically, January is the wettest month, having about 20 . 1 % 
of the precipitation, July with 0.3 percent of the mean annual 
precipitation is the driest month. The distribution of 
vegetative cover follows the mean annual precipitation pattern. 

It ranges from forest cover on top of the Santa Cruz Mountains, 
where rainfall is highest, to pasture land at lower elevations. 
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HISTORIC EVENTS 


Damaging floods have occurred on Uvas Creek in 1937, 1940, 
1955, 1958 and 1963; however, little data is available except 
for the flood of 1955. The flood of December 1955, with a flow 
of 14,000 cfs at Highway 101, is the flood of record. This 
flood occurred prior to the completion of Uvas Dam in 1957. The 
dam lies about 17 miles upstream of the junction of the Uvas 
Creek system with the Pajaro River. 

During the general storm period 16-28 December 1955, 12.9 
inches of rain reported in the vicinity of Gilroy resulted in 
significant flooding. Sections of the levees at Gilroy were 
undercut but none failed. South of Gilroy, Uvas Creek overtopped 
the left bank and inundated a considerable area of farm land,. 
Farm buildings, crops and land sustained damage. 
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DISCUSSION OF PROCEDURES 


Basin Characteristics 

Uvas Creek Watershed was studied as one rural watershed 
which was composed of subareas A through V' (Figure 2-1) , A partial 
list of typical rural subareas shows the following basin 
characteristics. 


Location 

Subarea 

Drainage 
Area (Sq.Mi 

M.A.P. 

.) (in.) 

Lis 

(mi 2 /ft/ft 1/2 

T C 

) (Hrs.) 

Croy Creek U/S 

Uvas Creek 

D 

2.93 

41.0 

11.2 

.4 

Bodfish Creek 
@ USGS #1541 

M 

7.32 

30.0 

46.9 

1.1 

Whitehurst Creek 

U/S Bodfish Creek 

N 

2.83 

30.0 

11.8 

.5 

Gavilan Creek 
@ SPRR Track 

R 

2.30 

22.0 

37.5 

.9 

Tar Creek U/S 
Carnadero Creek 

S 

6.39 

25.5 

386.2 

2.6 

Tick Creek U/S 
Carnadero Creek 

T 

3.55 

23.0 

44.9 

1.0 

Recorded Data 

and Application of Regional 

Regression 

Equations 

Inherent 

in the 

District 1 s 

hydrology methods are 

checking 


procedures that use additional data wherever available. Systematic 
records, stochastic data and historic data are utilized. Following 
is a discussion of these procedures and their application to 
Uvas Creek. 


2-5 








Five streamgage stations on Uvas Creek were used in the 


analysis. They are 

as follows: 


Gage 

Number of Years 
of Record 

Location 

USGS # 11-1540 

27 

(1931-1957) 

Uvas Creek at Morgan Hill 

USGS # 11-1539 

14 

(1962-1975) 

Uvas Creek above Reservoir 

USGS # 11-1541 

16 

(1960-1975) 

Bodfish Creek 

SGVWD # 65 

11 

(1964-1975) 

Little Arthur Creek 

USGS #11 - 1542 

17 

(1959-1975 

Uvas Creek near Gilroy 


Annual peaks and the computed frequency curves for USGS gages 1540, 
1539, and 1541 are plotted in Figures 2-2, 2-3, 2-4, respectively. 

The location of the three USGS gages and the good reliability 
of the streamflow records enabled the three gages to be used as 
base stations in the original regional regression analysis (Ref¬ 
erence 5). The gages' flow records were correlated in a matrix 
with data from 20 other streamflow stations with up to 60 years 
of record. This correlation enhanced Gage #1540 statistics to be 
equivalent to 41 years of record and estimated data, Gage #1539 
statistics to be equivalent to 56 years, and Gage #1541 statistics 
to be equivalent to 54 years. Using the regional skewness of -0.6, 
Table 1 lists comparative one percent and ten percent values at 
the stream gages locations by using, recorded data, the 1976 re¬ 
gional equations, and the recorded and estimated (stochastic) data. 
As described in Reference 5, a weighting procedure incorporating in¬ 
formation from both Santa Clara Valley Water District values and 
recorded and estimated values were carried out at the three USGS 
gage locations. The weighted values are also listed in Table ,2-1 
for comparison. Because the weighted results from a majority of 
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Figure 2^1 






























































































FIGURE 2-2 
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PEAK DISCHARGE (CFS) 
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PEAK DISCHARGE (CFS) 

































2-10 


PEAK DISCHARGE (CFS) 




































TABLE 2-1 

* 

COMPARISON OF RESULTS 


1976 SCVWD REGIONAL REGRESSION - UVAS STREAMGAGES 

DATA 


D. A. 

(Sq.Mi.) 

100 Yr. Flood 
(CFS) 

10 Yr. Flood 
(CFS) 

Uvas Creek Near Morgan Hill 

USGS Gage 11-1540 N=27 Yrs. 

30.4 

13,580 

7,210 

1977 SCVWD 

30.4 

11,150 

6,610 

Weighted Gage and SCVWD 


(.13,440) 

(6,980) 

61 Yrs Record and Estimated 


11,100 

6,440 

Weighted 61 Yrs and SCVWD 


(12,000) 

6,660 

24-Hour Gage 


5,800 

3,320 

24-Hour 1977 SCVWD 


5,130 

2,820 

Uvas Creek Above Reservoir 

USGS Gage 11-1539 N=14 Yrs. 

21.0 

8,960 

5,580 

1977 SCVWD 

21.3 

7,830 

4,610 

Weighted Gage and 

1977 SCVWD 


CIO,270) 

(5,710) 

61 Yrs Record and Estimated 


10,050 

5,690 

Weighted 61 Yrs and 

1977 SCVWD 


(10,290) 

(5,650) 

24-Hour Gage 


4,780 

2,600 

24-Hour 1977 SCVWD 


3,690 

2,300 


Bodfish Creek 


USGS Gage 11-1541 N=16 Yrs. 

7.4 

2,220 

1,050 

1977 SCVWD 

7.4 

2,47Q 

1,270 

Weighted Gage & SCVWD 


(.2,120) 

(.1,040) 

61 Yrs. Record & Estimated 


2,320 

1,080 

Weighted 61 Yrs. & SCVWD 


(2,220) 

(1,060) 

24-Hour Gage 

) 

■ 1,090 

500 

24-Hour 1977 SCVWD 


1,020 

520 

Little Arthur Creek at 




Sanders Road 




SCVWD #65 N=ll Yrs. 


3,350 

1,850 

1977 SCVWD 

9.5 

3,350 

1,930 


Uvas Creek near Gilroy 


USGS Gage 11-1542 N=17 Yrs. 


(regulated by Uvas Reservoir) 

71.2 

14,310 

6,570 

1977 SCVWD 

69.1 

14,100 

6,560 


* Published data is available until 1975. Preliminary USGS data from the 1976 
water year produced relatively higher values than what is reported. However, the 
peak 1976 flow of 72 cfs for Station 1539 was found to be close to the low outlier 
limit of 65 cfs, indicating that year's flow was of questionable reliability for 
frequency analysis. Inclusion of the preliminary 1976 data in the frequency 
analysis was,therefore, thought inappropriate at this time. 
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the watershed's gages are within 10 percent of the regional ones, 
the results obtained from the regional equations have been chosen 
for the sake of homogeneity with other noninstrumented locations. 
Historic Data 

Information from major floods occurring before the period 
of systematic data collection can sometimes be used to make 
estimates of peak discharge. Use of historic data in addition to 
improving the frequency determinations assures that estimates fit 
community experiences. 

At the time of the December 1955 flood, the Gilroy Evening 
Dispatch included the following excerpt: "Do you remember the 
big flood of 1937? Until today that overlow was THE FLOOD, at 
least since the one in 1880." Therefore, the 1955 flood of 
10,300 cfs at USGS Gate #11—1540 (Uvas @ Morgan Hill) was 
equaled or exceeded once in 75 years, making it about a 75-year 
or 1.3 percent flood. Similarly, the 1937 flood of 8,630 cfs 
at the gage was therefore equaled or exceeded twice in the 75-year 
period, making it about a 38-year or 2.7 percent flow. These two 
flows were used in computing the gage statistics for USGS #11-1540, 
which are included on Figure 2-6 for reference. 
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Uvas Reservoir 


The upper part of Uvas Creek Watershed is regulated by 
Uvas Reservoir. The Reservoir impounds a 10,000 acre-feet 
capacity at its spillway elevation of 487.5 feet. Built in 1957, 
the Reservoir has a tributary drainage area of approximately 
thirty square miles. 

With 10,000 acre-feet as the initial reservoir storage, the 
one percent flow rates are tabulated in Table 2-2, and the ten 
percent flow rates are tabulated in Table 2^3. 

Initial Reservoir Level - Coincident Frequency 

Uvas Reservoir is operated as a water conservation facility, 
but it provides 'incidental flood protection since it could be 
less than full when a large flood occurs. Even a full reservoir 
will attenuate a flood peak to some degree. 

Because there is a very good chance that the reservoir would 
not be full at the time design flows occur, it was necessary to 
determine an initial reservoir level which would account for 
the compounded probabilities between the incoming flow and 
initial storage. This would give a realistic value for an outflow 
which would have a percentage chance equal to that of the inflow. 
The procedure followed is documented in the Corps of Engineers' 
Statistical Methods in Hydrology . The results for Uvas, con¬ 
sidering storage data between 1963 and 1976, indicate that the 
initial one percent reservoir storage should be 6,800 acre-feet 
(68 percent of capacity) and the initial ten percent reservoir 
storage should be 6,950 acre-feet (70% of capacity). As 
indicated in Figure 2-5, there is a gradual trend in keeping the 
reservoir at storages nearer to capacity. 
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UVAS RESERVOIR, FULL STORAGE 
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PREVIOUS STUDIES 


The past Santa Clara Valley Water District regional 
equations as developed in 1972 (3rd generation equations) have 
been used until revised by the 1976 equations. How well each 
set of equations represents the Uvas Basin at gaged locations is 
shown in Table 2-4, and illiustrated graphically in Figures 2-6, 

2-7, and 2-8 where each flow frequency curve is plotted in comparison 
with the recorded and estimated data at the three USGS streamgages. 
The USGS has developed its own set of regression equations for 
the San Francisco Bay Region, which were used to develop the USGS 
frequency curves shown in the figures. The graphic comparison of 
the curves in these Figures proves the high applicability of the 
1976 regional equations to the Uvas Basin. 


2-19 


September 1976 



4 0,000 
30,000 

20,000 

if 


10,000 

8,000 

6,000 

4,000 

3,000 

2,000 

I,000 
800 

6 00 

400 

200 


2-20 


100 


PEAK DISOftARGE (CFS) 





















































2-21 


PEAK DISCHARGE (CFS) 































































































September 1976 



4 0,000 
30,000 

20,000 

10,000 

££>00 

6,000 

4,000 

3,000 

2,000 

I,000 
800 

6 00 

400 

200 


100 


LP III Curve is from recorded and estimated Data. 
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CONCLUSIONS 


This report is the summary of work completed in the study 
of the Uvas Creek Hydrology. The application of the 1976 
Regional Equations results in favorable comparisons with 
streamgage analyses and compares quite favorably with flow 
values developed by previous studies from various agencies. 

After careful consideration, it is recommended that the 
flows derived using the 1976 Regional Regression Equations and 
a coincident frequency reservoir level be used for design 
purposes. 

The recommended one percent design flows are summarized in 
Table 2-5 along with the ten percent design flows in Table 2-6. 
The values in these tables should be rounded up to significant 
figures. A graphical representation of the frequency regime 
of Uvas Creek at Pajaro River is shown in Figure 2-9. 
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COMPARATIVE 1% DESIGN FLOWS (CFS) 
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1977 SCVWD 1% DESIGN FLOWS 
UVAS RESERVOIR, INCIDENTAL STORAGE 
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